
RESEARCH ARTICLE

Integrating moral norms and stewardship identity into the 
theory of planned behavior to understand altruistic 
conservation behavior among hunters in southwestern 
Utah (USA)
Jacob C. Richards a,b, Zachary D. Miller c, Russell Norvelld, and Jordan W. Smith a,b

aInstitute of Outdoor Recreation and Tourism, Utah State University, Logan, Utah, USA; bDepartment of 
Environment and Society, Utah State University, Logan, Utah, USA; cNational Park Service Intermountain 
Regional Office, Lakewood, Colorado, USA; dUtah Division of Wildlife Resources, Salt Lake City, Utah, USA

ABSTRACT
We integrate moral norms and stewardship identity into the Theory of 
Planned Behavior (TPB) to predict the use of non-lead ammunition in 
the California condor recovery zone of southwestern Utah. Data were 
collected from licensed hunters via an online survey. Structural equa
tion models of the TPB without and with the moral norms and stew
ardship identity constructs were compared to evaluate the utility of 
integrating these constructs into the TPB. Moral norms did have 
a significant direct influence on hunters’ behavioral intentions. Both 
moral norms and stewardship identity had significant indirect influ
ences on behavioral intentions via the core constructs of the TPB. The 
inclusion of moral norms and stewardship identity into the TPB mar
ginally improved model fit and predictive power. Managers can 
emphasize a moral obligation to use non-lead ammunition and tap 
into hunters’ desire to steward the landscape and the hunting tradi
tion in their communication and outreach efforts.
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Introduction

Wildlife managers are faced with the ongoing challenge of balancing the needs of 
human and nonhuman actors within the systems they manage. Management 
approaches to these challenges can include direct (e.g., population control through 
hunting) or indirect (e.g., habitat management) interventions with the wildlife 
species in the system (Manfredo et al., 2009). Because many of the challenges 
faced by wildlife managers are rooted in human behaviors which lead to undesirable 
outcomes for wildlife (Brown et al., 2010; Miller, 2019), there is a growing recogni
tion that long-term solutions benefitting both humans and wildlife should be 
focused on changing those human behaviors (Baruch-Mordo et al., 2009; Manfredo 
et al., 2009). There are a variety of strategies managers can use to influence these 
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behaviors, ranging from sanctions (e.g., fining or prosecuting those who use lead 
ammunition), to incentives (e.g., providing vouchers for free or reduced-cost non- 
lead ammunition), to persuasive communication. Persuasive communication strate
gies are often the most cost-effective and politically viable strategy; they can also be 
tailored to the demographics, attitudes, beliefs, opinions, and values of an intended 
audience (Jacobson & McDuff, 2009).

Communication strategies grounded in a strong theoretical foundation are significantly 
more effective at changing behavior when compared to those that are not (Lessard et al.,  
2021; Teel et al., 2015). The Theory of Planned Behavior (TPB) has been widely used by 
wildlife managers to inform persuasive messaging related to resource conservation, visitors’ 
experiences, mitigating environmental impacts, and improving the safety of hunters (Daigle 
et al., 2002; Hrubes et al., 2001; Newth et al., 2022; Shrestha & Burns, 2016; Shrestha et al.,  
2012; Triezenberg et al., 2016). The TPB is a generalizable theory intended to explain all 
types of volitional behaviors. The Theory asserts the most proximate predictor of behavior 
is one’s intention to engage in that behavior, which itself is explained by one’s attitude 
toward the behavior, the degree to which they perceive control over the behavior, and their 
subjective norms (or beliefs about whether most people important to them approve or 
disapprove of the behavior) (Ajzen, 1991). The TPB has been effective in predicting 
behavioral intentions as well as observed/reported behaviors, generally being more pre
dictive of the former than the latter (Armitage & Conner, 2001). The TPB is noted for its 
parsimony, predictive ability, and adaptability to different contexts (Armitage & Conner,  
2001; Conner & Armitage, 1998; Miller, 2017). Given this, the TPB can be used to craft 
communication strategies designed to influence and promote desirable human-wildlife 
interactions.

The goal of this research is to assess and potentially improve upon the ability of the TPB 
to predict a conservation behavior – the use of non-lead ammunition – for the purposes of 
informing the development of persuasive messages. We incorporate two additional con
structs into the TPB, moral norms and stewardship identity, which may be particularly 
relevant within the context of altruistic conservation behaviors. While the TPB is 
a parsimonious model, it does allow for the incorporation of additional components. We 
examine the relationship between moral norms, stewardship identity, the core TPB con
structs, and hunters’ intention to use non-lead ammunition. Our findings can be used to 
inform the development of persuasive messages targeted at hunters in southeastern Utah.

Literature Review

Theory of Planned Behavior Overview

The TPB postulates there are three primary determinants of behavioral intentions: attitudes, 
subjective norms, and perceived behavioral control (Ajzen, 1991). An attitude toward 
a behavior is the degree of favorability the individual holds toward it and is preceded by 
behavioral beliefs. The subjective norm is the social component, where an individual 
evaluates the perceived attitudes of their social group(s) toward an object and feels 
a certain external pressure to perform or not perform the behavior. Finally, perceived 
behavioral control refers to individuals’ perceptions of their ability to perform a given 
behavior (Ajzen, 1991).
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Efficacy of TPB

The TPB is often used in efforts to influence behaviors and has been shown through many 
studies and meta-analyses to be an effective predictive tool. Armitage and Conner (2001) 
found the TPB explained an average of 27% of variance in behavior, and 39% of behavioral 
intention across a meta-analysis of 185 independent studies. Kaiser et al. (2005) found the 
core constructs of the TPB predicted 76% of behavioral intention, and intention explained 
95% of the variance in conservation behavior. Sutton (1998) summarized the findings of 
several meta-analyses of TPB (and its predecessor, the Theory of Reasoned Action [TRA]), 
determining 40–50% of the variance in behavioral intentions can be explained by the TPB/ 
TRA. The variance in actual behavior explained was smaller (19–38%), but effect sizes for 
both relationships were medium to large. While these numbers may seem low, they are 
quite high in comparison to typical effect sizes in the behavioral sciences (Sutton, 1998).

The TPB not only provides a relatively high explanatory power for behavioral intentions 
(and subsequent behaviors), but its utility also comes from its adaptability (Miller, 2017). 
The theory can be applied to a variety of behaviors and can incorporate other theoretical 
constructs relevant to the specific behavioral context being examined (Ajzen, 2020). The 
TPB’s simplicity makes for easier explanations and applications for non-scientists, such as 
wildlife managers (Miller, 2017). Finally, the utility of the TPB also stems from its ability to 
better understand behavioral antecedents and leverage that understanding to alter beha
viors more effectively toward conservation outcomes.

Moral Norms, Stewardship Identity, and the TPB

We examine the utility of integrating moral norms and stewardship identity into the TPB. 
Moral norms can be defined as “personal feelings of moral obligation or responsibility to 
perform [. . .] a certain behavior (Ajzen, 1991, p. 199). Ajzen (1991) argued these moral 
obligations would be expected to influence behavioral intentions, along with the core 
constructs of the TPB. The moral norm construct consists of beliefs held by an individual 
regarding whether an action is right or wrong, irrespective of what others think (Schwartz,  
1977). It is a self-imposed sense of moral obligation that is not captured by the traditional 
subjective norm component of the TPB (Schwartz, 1977). Several studies have shown moral 
norms can increase the predictive power of the TPB when altruistic behaviors (such as those 
that benefit wildlife) are targeted (Conner et al., 2003; Corbett, 2005; Harland et al., 1999; 
Thøgersen, 2002). Notably, Fishbein and Ajzen point out that “[w]hen . . . moral norms 
have been included as additional predictors in [the] theory, they have generally been found 
to increase the proportion of explained variance in intentions (Fishbein & Ajzen, 2010, 
p. 284). Fishbein and Ajzen go on to point out that despite moral norms improving the 
predictive power of TPB, they have not been integrated as a “core” or “standard” part of the 
TPB as they are not “relevant beyond a limited range of behaviors” (Fishbein & Ajzen, 2010, 
p. 284). A review by Manstead (2000), shows how moral norms have improved the 
predictive power of the TPB for certain behaviors such as those that are: altruistic; illegal, 
antisocial, or dishonest; performed by employees; related to business ethics; sexual; or 
related to eating or drinking.

Stewardship identity can be defined as the extent to which an individual’s identity is 
related to the stewardship of a natural system, species, or landscape (Lute & Gore, 2014). 
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Individuals are believed to develop social identities based on intergroup comparisons. 
Individuals will hold a stronger stewardship identity if they first have access to that 
identity (e.g., “I can be a steward because I am a hunter”), and if it offers comparative 
(e.g., “no other group is responsible for stewarding hunting, so I must be”) and 
normative (e.g., “all hunters are stewards of the activity”) differentiation relative to 
other social identities (see Hornsey (2008) for a discussion of the social identity 
perspective). Stewardship identity is associated with a feeling of personal responsibility 
to take care of a particular place or landscape, and can influence personal motivation to 
engage in behaviors that benefit the environment, which affirms those self-identified 
roles (Landon et al., 2021). Previous research on behaviors outside wildlife conservation 
(particularly agricultural behaviors) has found social identity constructs to be useful 
supplements (alongside the core constructs of the TPB) to predicting behavioral inten
tions (Lu et al., 2022).

Moral norms and stewardship identity are particularly intriguing within the context of 
altruistic behaviors, as these types of behaviors often pit self-interest and other interests 
against each other and therefore have a moral component (Conner et al., 2003). Because of 
this, models incorporating morally-focused constructs have been useful in the analysis of 
altruistic behavior (Kaiser et al., 2005; Van Liere & Dunlap, 1978). The integration of moral 
norms and stewardship identity into an established behavioral model like the TPB could 
provide a more holistic understanding of how altruistic behaviors (such as the use of non- 
lead ammunition) are shaped by the constructs of the TPB as well as morally-focused 
constructs.

Previous research suggests hunters tend to believe they are stewards of the game 
species they target and the landscapes on which they hunt (Epps, 2014; Holsman, 2000; 
Kaltenborn et al., 2013; Landon et al., 2021). Williams et al. (2019) recognized steward
ship identity can be operationalized by wildlife managers and that hunters can be 
a useful management tool when their identity as stewards can be engaged. This identity 
is associated with responsible behavior and is part of a self-perception amongst many 
hunters as positive, law-abiding actors in the ecosystems in which they hunt (Holsman,  
2000; Kaltenborn et al., 2013).

Although hunters may report dissatisfaction with specific management decisions (such 
as the restoration of predator species in certain areas), they support the general conservation 
of habitats and native species (Heffelfinger et al., 2013). Research has also suggested hunters 
may even view themselves as stewards of non-game predator species, if given the opportu
nity to hunt those species (Bruskotter & Fulton, 2012; Treves & Martin, 2011). Gamborg 
et al. (2018) found wildlife care and management is a primary motivator for hunting, behind 
only being motivated by the opportunity to interact with nature and other people.

While the literature shows hunters tend to hold strong moral norms and identify as 
stewards (as expressed in self-reports, behavior, and the structure of conservation funding 
models) hunters are not homogenous. Holsman (2000) found hunters sometimes engage in 
behaviors that do not align with wildlife management objectives, suggesting quantifying 
moral norms and stewardship identity could be particularly useful in research targeting the 
behavior of a particular regional group of hunters. These generalizations should not be 
assumed based on literature from other areas, but these studies can inform the questions to 
be asked and elucidate possible psychological constructs to be targeted by conservation 
communication strategies.
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Methods

Study Site and Context

The recovery of the California condor (condor) (Gymnogyps californianus) is an iconic 
conservation success story. Its population dwindled to only 22 individuals in 1982 
(Finkelstein et al., 2012), primarily due to anthropogenic causes such as infrastructure 
development (i.e., power lines), poisoning of pest species that were food sources for 
condors, and lead poisoning from bullet fragments in game carcasses (Rideout et al.,  
2012). A captive breeding and release program helped the species begin to rebound, and 
the current global population is over 500 individuals, more than half of which can be found 
in free-flying wild populations within Arizona, California, and Utah (USA) and Baja 
California (Mexico) (Walters et al., 2010).

The ingestion of lead from spent ammunition in carcasses remains the leading cause of 
mortality among condors (Finkelstein et al., 2012; Sieg et al., 2009). There have been 
multiple studies linking lead ammunition use by hunters to lead toxicosis and death 
among condors. Parish et al. (2006) confirmed condors are ingesting lead, which is also 
evidenced by the perennial chelation treatments given to an average of 20% of the condor 
population in California each year (Finkelstein et al., 2012). Hauck (personal communica
tion, 04/05/22) confirmed lead poisoning from ingested ammunition was also the greatest 
cause of fatalities in the Arizona/Utah population, with 53% of diagnosed deaths attributed 
to lead toxicosis. Research shows non-lead ammunition use within the condor’s foraging 
range will need to be nearly 100% if the condor population is to remain independently stable 
without captive releases or intensive health monitoring and treatment (Finkelstein et al.,  
2012; Sieg et al., 2009).

Many attempts have been made to increase the use of non-lead ammunition nationwide. 
These have included regulatory bans on lead ammunition in California, communication 
campaigns, and voucher programs for free non-lead ammunition in western states with 
condor populations such as Arizona and Utah (Epps, 2014). The evidence suggests regula
tory bans on non-lead ammunition have not been effective in reducing lead exposure to 
condors (Epps, 2014; Finkelstein et al., 2012). International studies have also shown bans 
are often ineffective, due to poor compliance, lack of enforcement, and their partial nature. 
For example, in areas where lead ammunition has been banned from big-game hunting, it is 
still being allowed for target shooting, small game or nuisance species hunting (Arnemo 
et al., 2016). Many of the advocates for a regulatory ban point to the success of the federal 
ban on lead ammunition for waterfowl hunting. However, this is not analogous to big game 
hunting for several reasons: the precision needed for big game rifles makes users more 
sensitive to changes in bullet specifications; there are far more rifle calibers than shotgun 
(which are generally used for waterfowl); and the dispersed and backcountry areas asso
ciated with big game hunting makes enforcement more difficult (Epps, 2014). The primary 
target of efforts to minimize the use of lead ammunition should be high velocity rifles used 
for big game, since these are the types of bullets which produce the most fragmentation 
within the carcass (Epps, 2014).

Non-lead ammunition use in the Zion hunting unit of Utah (part of the nesting and 
foraging range of the southwest population of the condor) has been increasing, with most 
recent self-reported survey data showing it approaching 70% in the last five years (Richards 
& Smith, 2021). The Utah Division of Wildlife Resources (DWR), which regulates hunting 
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activity within the region, has made concerted efforts to encourage the use of non-lead 
ammunition. These efforts include a voucher program that allows hunters to receive free 
non-lead ammunition, raffles for non-lead ammunition, and communication campaigns 
specifically targeted at hunters within the region. The relevant literature supports 
a voluntary strategy through communication campaigns to achieve their target number, 
as opposed to top-down hunting regulations (Epps, 2014; Sieg et al., 2009).

Data Collection

We administered an online survey via e-mail to all 6,453 hunters who drew a permit to hunt 
deer in the Zion hunting unit from 2017–2021. E-mail addresses were provided by the 
DWR. The survey was administered via the Qualtrics online survey platform. The survey 
was first sent to everyone in the sample on November 5, 2021, with four follow up e-mails 
sent over the next three weeks. A total of 1,845 respondents agreed to participate via the 
initial consent form. Data from respondents under 18 (n = 12) were removed from the 
dataset. A total of 86 participants did not answer any questions after agreeing to participate, 
so were dropped from subsequent analyses. In total, we received 1,752 valid responses with 
usable data. The overall response rate was 27.2%. Studies using similar electronic sampling 
methods tended to have lower response rates (13–23%) unless a preliminary interaction 
occurred either in-person or via mailed survey invitation (Dybsand & Stensland, 2022; 
Lessard et al., 2021; Leszek, 2015; Martin & McCurdy, 2009; Williams et al., 2019).1

Measures
The instrument was divided into five sections: 1) recent Zion area hunting behavior; 2) 
information sources and ammunition preferences; 3) previous non-lead ammunition use; 4) 
perceptions about using non-lead ammunition; 5) and sociodemographic questions. 
Questions regarding hunting behavior, information sources, and ammunition preferences 
were based on similar instruments found in the literature (Chase et al., 2015; Duda, 2004; 
Seng, 2005) and input from the DWR and other project partners. In total, the instrument 
included a total of 43 questions or statements.

All psychometrics were measured on a 7-point Likert-type scale. Response options for 
the attitude statements ranged from not at all (−3) to extremely (+3). Response options for 
all other statements (subjective norms, perceived behavioral control, stewardship identity, 
and moral norms) ranged from completely disagree (−3) to completely agree (+3). See 
Table 1 for complete listings of response option labels.

Attitudes toward the use of non-lead ammunition were measured with four statements 
asking the respondent if they found using non-lead ammunition to be good, pleasant, 
favorable, or poor (Hrubes et al., 2001; Kaiser et al., 2005; Miller, 2019).

Subjective norms toward the use of non-lead ammunition were measured with four 
statements asking about the perceived opinion of a variety of groups: “people who 
I respect,” “people important to me,” “other big game hunters in the Zion area,” and 
“wildlife managers.” These groups were adapted to our study context from similar research 
(Harland et al., 1999; Hrubes et al., 2001; Kaiser et al., 2005; Miller, 2019; Parker et al., 1995).

Perceived behavioral control was measured using four statements regarding the respon
dent’s perceived ability to use and acquire non-lead ammunition. These items were also 
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taken from similar research and adapted to the current behavioral context (Hrubes et al.,  
2001; Kaiser et al., 2005; Miller, 2019; Parker et al., 1995).

Behavioral intention was measured by the level of agreement with the phrases “I 
intend . . . ,” “I will try . . . ,” and “I am determined . . . ” “to use non-lead ammunition on 
my next big game hunt in the Zion region” (Hrubes et al., 2001; Kaiser et al., 2005).

The moral norm statements assessed hunters’ moral obligation to use or purchase 
non-lead ammunition (Harland et al., 1999; Kim & Seock, 2019; Schwartz, 1977). Four 
statements were used: “when considering ammunition, I feel morally obligated to 
prioritize using non-lead ammunition,” “I would be a better person if I used non-lead 
ammunition,” “I feel morally obligated to purchase non-lead ammunition regardless of 
what others say,” and “I would feel guilt if I used lead ammunition while hunting big 
game in the Zion area.”

Table 1. Descriptive statistics for psychometric statements.
Dimension and Scale Items 
(Code used in models) M SD α

α if item 
deleted

Factor 
Loading

Attitude (ATT) .853
For me, using non-lead ammunition would be gooda (ATT_1) 4.87 1.76 .770 .92
For me, using non-lead ammunition would be favorablea (ATT_2) 4.75 1.74 .762 .94
For me, using non-lead ammunition would be pleasanta (ATT_3) 4.62 1.65 .776 .89
For me, using non-lead ammunition would be poora,c (ATT_4) 3.36 1.73 .916 .46
Subjective Norm (SN) .793
People who I respect use non-lead ammunitionb (SN_1) 4.41 1.59 .675 .84
People who are important to me think I should use non-lead ammunitionb (SN_2) 4.00 1.62 .697 .85
Other big game hunters in the Zion use non-lead ammunitionb (SN_3) 4.49 1.41 .729 .67
Wildlife managers want me to use non-lead ammunition in the Zion areab (SN_4) 5.79 1.30 .830 .43
Perceived Behavioral Control (PBC) .783
If I wanted to, I could easily use non-lead ammunition on my next big game hunt 

in the Zion areab (PBC_1)
5.10 1.78 .751 .68

Acquiring non-lead ammunition is easyb (PBC_2) 3.51 1.93 .746 .61
Using non-lead ammunition is simpleb (PBC_3) 4.82 1.76 .718 .78
My ability to use non-lead ammunition is totally in my controlb (PBC_4) 4.93 1.90 .705 .67
Stewardship Identity (SI) .830
I consider myself a steward of the hunting tradition for future generationsb (SI_1) 6.07 1.10 N/A .83
I consider myself a steward of the natural landscape where I huntb (SI_2) 6.22 0.92 N/A .86
Moral norm (MN) .924
When choosing ammunition, I feel morally obligated to prioritize using non-lead 

ammunitionb (MN_1)
4.50 1.81 .915 .84

I would be a better person if I used non-lead ammunitionb (MN_2) 3.46 1.94 .897 .89
I feel morally obligated to purchase non-lead ammunition regardless of what 

others sayb (MN_3)
3.64 1.94 .884 .92

I would feel guilt if I used lead ammunition while hunting big game in the Zion 
areab (MN_4)

3.32 1.95 .909 .85

Behavioral Intention (BI) .917
I intend to use non-lead ammunition on my next big game hunt in the Zion areab 

(BI_1)
5.19 1.78 .861 .88

I will try to use non-lead ammunition on my next big game hunt in the Zion areab 

(BI_2)
5.36 1.69 .888 .87

I am determined to use non-lead ammunition on my next big game hunt in the 
Zion areab (BI_3)

4.89 1.84 .892 .88

n ≥ 1,033. 
aThese items were measured on a 7-point Likert-type scale, where −3 = not at all (good/pleasant/favorable/poor), 0 = neutral, 

+3 = extremely (good/pleasant/favorable/poor). 
bThese items were measured on a 7-point Likert-type scale, where −3 = completely disagree, −2 = disagree, −1 = slightly 

disagree, 0 = neither agree nor disagree, 1 = slightly agree, 2 = agree, 3 = completely agree. These items were coded on 
a scale of 1–7 for analysis. 

cATT_4 was a negative descriptor of non-lead ammunition, meaning M < 4.0 is considered a positive attitude. This was 
reverse coded prior to analyses.
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Stewardship identity statements were adapted from Landon et al. (2021). Similar state
ments have been used to measure the norm constructs within the Value-Belief-Norm model 
(Lessard et al., 2021). There were two scale items measuring the extent to which hunters 
identify with a need to steward “the hunting tradition for future generations” and “the 
natural landscape where [they] hunt.”

Data Analysis

Stata 16.0 statistical software was used for descriptive statistics, internal reliability 
analyses, exploratory and confirmatory factor analysis (EFA), and structural equation 
modeling.

Exploratory Factor Analysis
All scale items were recoded from −3/+3 to + 1/+7 scale for analysis. The items used to 
measure moral norms and stewardship identity were taken from research measuring 
a variety of other constructs in addition to these two. This necessitated an EFA to determine 
if the measurement items for these two constructs were measuring distinct constructs. Prior 
to conducting the EFA, we evaluated the sampling adequacy of the six statements using the 
Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of sphericity; the factortest command in 
Stata 16.0 was used (Azevedo, 2006). For the EFA, we used a principal components 
specification with varimax rotation through the factor command in Stata 16.0 (StataCorp,  
2019a). Components with Eigenvalues greater than 1.0 were extracted as distinct latent 
constructs.

Confirmatory Factor Analysis
CFA was performed to assess the fit of these data to the constructs in our measurement 
model. The CFA was also used to determine convergent and divergent validity of the 
measurement model. Convergent validity between items and constructs was determined 
by an Average Validity Extracted (AVE) value greater than 0.50 while discriminant validity 
was determined if the square root of the AVE was greater than the squared correlation 
between constructs (Fornell & Larcker, 1981). We calculated AVE and squared correlations 
between constructs using the condisc command in Stata 16.0 (Mehmetoglu, 2015).

Model fit was determined with fit statistics criteria used in similar research. These criteria 
include χ2/df value less than 5.0, root mean square error of approximation (RMSEA) below 
0.10 (<0.05 indicates excellent fit), comparative fit index (CFI) and Tucker-Lewis index 
(TLI) greater than 0.90 (≥0.95 indicates excellent fit) (Hu & Bentler, 1999; Miller, 2019; 
Smith et al., 2012). If good model fit is determined, coefficients between the latent variables 
within the structural model can be estimated.

A minimum cutoff of 0.40 for standardized factor loadings was used to determine 
each statement item’s inclusion in the final model; this value has been used widely in 
human dimensions of wildlife research (Lessard et al., 2021; Manfredo et al., 2009). We 
also used the conventional threshold of 0.65 to evaluate the internal reliability of all 
constructs; this is considered an acceptable value in human dimensions of wildlife 
research (Vaske, 2019).
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Structural Equation Models

Assuming our measurement models fit these data well, the structural coefficients between 
latent variables can be estimated with a maximum-likelihood with missing values estima
tion procedure (StataCorp, 2019b). A SEM was used to measure the relationship between 
the TPB constructs and the addition of the moral norm and stewardship identity constructs. 
The models without and with the moral norm and stewardship identity constructs were 
estimated sequentially. We compared the model fit statistics with a χ2 difference test to 
determine if the moral norm and stewardship identity constructs resulted in a decrement to 
model fit.

Results

Sample Characteristics

The sociodemographic characteristics of our sample are reported in the Supplementary 
Material. Our sample was primarily male (88.3%). The age structure of respondents had 
a normal distribution, with a mean of 49.7 years and a range from 18 to 88.2 The modal 
income category was between $100,000–$149,000. More than four-fifths (82.2%) of respon
dents were residents of Utah, with another 12.4% coming from other western states (e.g., 
Arizona, California, and Nevada). Respondents tended to be experienced hunters, having 
hunted for an average of nearly 30 years (mean = 29.8, SD = 16.7). Two-thirds of respon
dents (65.9%) had used non-lead ammunition in the Zion unit in the previous 12 months, 
and 69.0% of respondents reported using non-lead ammunition at some point in the past 
while hunting in the Zion unit. Two-fifths (40%) of hunters indicated they intended to use 
non-lead ammunition but were unable to find it in their preferred caliber. A complete 
breakdown of descriptive statistics for all questions in the survey can be found in the 
project’s technical report (Richards & Smith, 2021).

Exploratory Factor Analysis

The Kaiser-Meyer-Olkin (KMO) of .781 indicated a sampling adequacy between “middling” 
(>.70) and “meritorious” (>.80) (Kaiser & Rice, 1974). Bartlett’s test of sphericity was also 
significant (χ2 = 4,287.49, df = 15, p < .001). Both statistics suggest the scale items were 
suited for factor analysis. Two components were extracted from the six items used to 
measure moral norms and stewardship identity, and these two components accounted for 
84.0% of the variance among those items. The four items intended to measure moral norms 
were highly correlated (≥.68) with the first extracted component, and the two items 
intended to measure stewardship identity were highly correlated with the second extracted 
component (.72).

Descriptive Statistics of Psychometric Statements

Descriptive statistics for individual statements within the TPB, as well as the moral norms 
and stewardship identity constructs and the behavioral intention measures are shown in 
Table 1. Generally, items measuring the standard components of the TPB were positive 
(means >4.00). Stewardship identity items were exceptionally high (means >6.00) with 
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a lower standard deviation (1.10 and .92) indicating strong positive agreement with the 
statements and less variation than response items measuring other constructs. A full 89.4% 
of respondents said they “agree” or “completely agree” with the statement “I consider myself 
a steward of the natural landscape where I hunt.” This percentage only dropped to 80.7% for 
the statement “I consider myself a steward of the hunting tradition for future generations.” 
Moral norm items had lower means relative to the other constructs, with three out of four 
items being rated negative (mean <4.00). Finally, behavioral intention items were also very 
positive (means ≥4.89).

High factor loadings between survey items and their latent constructs suggests the 
statements are good measures of their intended latent constructs. All items met our 
established minimum threshold value of .40. Internal reliabilities among items measuring 
each latent variable were also sufficient (Cronbach’s alpha ≥ .783).

A CFA was performed for our measurement model which included the traditional 
components of the TPB as well as our two constructs measuring moral norms and steward
ship identity. All fit statistics for the measurement model indicated the model fit these data 
well. Fit statistics for the measurement model were: χ2 = 620.44, df = 125, χ2/df = 4.96; p  
< .001; RMSEA = 0.053; CFI = 0.957; TLI = 0.948. AVE values ranged from 0.50 to 0.77, 
confirming convergent validity between items and constructs. The square root of AVE was 
greater than the squared correlations between latent variables. The correlations between 
latent constructs was ≤ .49., confirming discriminant validity.

Structural Model

The two structural models (without and with the moral norms and stewardship identity 
latent constructs) both fit these data well. The differences in fit statistics between the 
structural models without and with the moral norms and stewardship identity latent 
constructs were marginal, indicating that the addition of the moral norm and stewardship 
identity constructs did not result in a decrement in model fit (Table 2). Both models 
explained roughly 60% of the variance in hunters’ intention to use non-lead ammunition. 
A difference test of the two models was significant (Δ χ2 = 562.66, Δ df = 121, p < .001), 
suggesting the inclusion of the additional constructs improved model fit.

Estimated coefficients for the structural model with moral norms and stewardship 
identity included are shown in Table 3, all significant direct effects are visualized in 

Table 2. Model fit comparison.
χ2 df χ2/df p CFI TLI RMSEA R2

Initial Model 
Behavioral intentions predicted with the TPB constructs (attitudes, 
social norms, perceived behavioral control) and socio- 
demographic controls (age, gender, income, state of residence)

555.47 128 4.3 <.001 .958 .945 .042 .597

Model with Moral Norms and Stewardship Identity 
Behavioral intentions predicted with the TPB constructs (attitudes, 
social norms, perceived behavioral control), moral norms, 
stewardship identity, and socio-demographic controls (age, 
gender, income, state of residence). The TPB constructs also 
predicted by moral norms and stewardship identity.

1118.13 249 4.5 <.001 .943 .933 .043 .607

n = 1,922.
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Table 3. Direct and indirect effects of model constructs on behavioral intention to use non-lead 
ammunition.

Response Predictor Standardized Path Coefficient p-value

Direct Effects
Behavioral Intention Attitudes .389 ≤ .001

Subjective Norms .268 ≤.001
Perceived Behavioral Control .197 ≤.001
Moral Norms .166 ≤.001
Stewardship Identity .014 .740
Age −.002 .499
Gender −.016 .774
Income .018 .233
State of Residence −.091 .165

Attitude Moral Norms .645 ≤.001
Stewardship Identity .163 .001

Subjective Norm Moral Norms .588 ≤.001
Stewardship Identity .146 .001

Perceived Behavioral Control Moral Norms .426 ≤.001
Stewardship Identity .154 .001

Indirect Effects
Behavioral Intention Moral Norms .492 ≤.001

Stewardship Identity .133 ≤.001

Total Effects
Behavioral Intention Moral Norms .658 .002

Stewardship Identity .147 ≤.001

n = 1,922. Model estimated with maximum likelihood with missing values specification [method(mlmv) option in the sem 
command in Stata 16.0].

Figure 1. Structural model which includes the addition of the moral norm and stewardship identity 
constructs.Note. Only significant structural direct effects shown. See table 1 for corresponding variable 
codes.
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Figure 1. Moral norms (coef. = 0.166, p ≤.001) had a significant and direct effect on hunters’ 
behavioral intentions. The core constructs of the TPB, attitudes (coef. = 0.389, p ≤.001), 
subjective norms (coef. = 0.268, p ≤.001), and perceived behavioral control (coef. = 0.197, 
p = .013), were also all significantly related to behavioral intentions. Moral norms also had 
a significant direct effect on attitudes (coef. = 0.645, p ≤.001), subjective norms (coef. =  
0.588, p ≤.001), and perceived behavioral control (coef. = 0.426, p ≤.001). Stewardship 
identity also had a significant direct effect on attitudes (coef. = 0.163, p = .001), subjective 
norms (coef. = 0.146, p = .001), and perceived behavioral control (coef. = 0.154, p = .001). 
Both the moral norms construct (coef. = 0.492, p ≤.001) and the stewardship identity 
construct (coef. = 0.133, p ≤.001) had a significant indirect effect on behavioral intentions 
via the core TPB constructs. Moral norms had the largest total effect on hunters’ intentions 
to use non-lead ammunition (.658); they were followed by attitudes (.389), subjective norms 
(.268), perceived behavioral control (.197), and stewardship identity (.147).

We also included several sociodemographic characteristics (age, gender, income, and 
state of residency) into the structural models to control for any influence these character
istics might have on behavioral intention. The analysis revealed these characteristics were 
not significantly related to behavioral intentions in either the model without or with the 
moral norms and stewardship identity constructs included (coef. ≤0.018 and p-values 
>0.165).

We also compared model fit and estimates generated from the maximum likelihood with 
missing values specification with those from a maximum likelihood specification where 
cases were deleted listwise if any variable in the model was missing. Model fit and estimates 
were consistent across both specifications (see the Supplemental Material), supporting the 
assumption any missing data are missing at random. We report the results from the 
maximum likelihood with missing values specification here, given imputation is generally 
preferable to listwise deletion (Allison, 2003).

Discussion

Theoretical Implications

Our findings align with previous research showing hunting behaviors are significantly 
related to the core TPB constructs (Daigle et al., 2002; Hrubes et al., 2001; Newth et al.,  
2022; Shrestha & Burns, 2016; Shrestha et al., 2012; Triezenberg et al., 2016). The three core 
constructs of the TPB alone were able to explain nearly 60% of Zion deer hunters’ intention 
to use non-lead ammunition. The two additional constructs of moral norms and steward
ship identity added little (1%) to the predictive power of the model. This suggests the core 
constructs of the TPB can perform quite well by themselves in predicting the altruistic 
hunting behavior of using non-lead ammunition. The finding also suggests the core 
constructs of the TPB may contain some actual or perceived level of moral normativity 
and self-identity. More simply put, evaluations of statements like “For me, using non-lead 
ammunition would be good” (a measure of attitudes) or “People who I respect use non-lead 
ammunition” (a measure of subjective norms) may be interdependent with individuals’ 
perceptions of morality and/or their personal identity.

Our expanded model showed moral norms and stewardship identity can be parsed from 
the core constructs of the TPB (i.e., the model still fit the data well with the inclusion of 
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these additional constructs) and that moral norms and stewardship identity do shape 
hunters’ attitudes, perceived behavioral control, and subjective norms associated with an 
altruistic hunting behavior (i.e., both constructs had significant indirect and total effects on 
behavioral intention). This finding sheds some light on the cognitive mechanisms under
lying altruistic hunting behaviors. Previous scholarship has treated the constructs of moral 
norms and self-identity as factors wholly independent from the core TPB constructs 
(Conner et al., 2003; Corbett, 2005; Harland et al., 1999; Thøgersen, 2002). Here, we 
show they can be parsed from, and are significant precursors to, the core constructs of 
the TPB. It is unclear whether this cognitive mechanism would persist in other non- 
altruistic hunting behaviors.

Our findings also demonstrate the first evidence hunters’ stewardship identity plays 
a significant role in their hunting behaviors. Hunters in our study held very strong beliefs 
they were stewards of the landscapes on which they hunt. This finding alone was not 
particularly surprising, given the strong moral underpinnings of hunting in the United 
States (Organ et al., 2012). However, it is noteworthy to document the pathways by which 
one’s feeling of being a steward over the landscape and the hunting activity translate into 
their intent to engage in altruistic hunting behaviors – via the three core constructs of 
the TPB.

Our findings are also consistent with the understanding injunctive norms (those that 
involve perceived obligations or sanctions) tend to be stronger predictors of behavioral 
intentions relative to subjective norms (beliefs about what others think you should do), 
descriptive norms (others’ behavior, or evidence of others’ behavior), and attitudes (pre
ferences and expectations) (Cialdini et al., 1990; Heywood, 2002, 2011; Heywood & 
Murdock, 2002). We found moral norms toward using non-lead ammunition to have the 
largest total effect on hunters’ intentions to use non-lead ammunition, more so than 
attitudes and subjective norms. If the use of lead ammunition in the Zion hunt region 
were illegal, and had we asked about hunters’ belief that using non-lead was the right thing 
to do because the failure to do so could result in fines or criminal prosecution, it is highly 
likely these sanctioning injunctive norms would be even more predictive of behavioral 
intentions. Future TPB-based hunting research is encouraged to explore the relative 
importance of sanctioning injunctive norms in addition to the obligatory injunctive 
norms which we have explored here.

Collectively, the strong and pervasive morality and stewardship beliefs that underpin 
modern hunting, at least in the United States, may be a fundamental precursor to hunters’ 
attitudes, subjective norms, and perceived behavioral control over altruistic hunting beha
viors. Data from this study would support this argument, and also lend credence to 
persuasive communication strategies that focus more squarely on the morality of hunting 
behaviors and hunters’ stewardship identity more so than any of the core constructs of the 
TPB alone.

Management Implications

Tapping into Moral Norms and Stewardship Identity in Persuasive Communication
In our investigation, the strongest predictors of hunters’ intention to use non-lead ammu
nition were moral norms. Consequently, it may be useful for wildlife managers to actively 
seek out ways to integrate moral norms into communication strategies aimed at increasing 
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the use of non-lead ammunition amongst hunters. Our data suggest over half of hunters 
believed they are “morally obligated to prioritize using non-lead ammunition.” Messages 
that have used appeals to moral norms include phrasing such as “If not you, who? (It’s the 
right thing to do)” (Brown et al., 2010) activate internalized personal obligation (Harland 
et al., 1999) and emphasize the feeling of guilt that one may expect to experience after 
performing an action that contradicts those norms (Parker et al., 1995). Messages that have 
used appeals to hunters’ stewardship identity could include phrases such as “preservation of 
this landscape is up to you: use non-lead to protect native species,” “the stewardship of this 
land and its wildlife is in your hands,” or “responsible hunters use non-lead ammunition to 
protect this landscape and its wildlife.” These messages emphasize a moral obligation to use 
non-lead ammunition and tap into hunters’ strong desire to be stewards over the land and 
the hunting tradition. These potential messages should be tested and refined with the target 
audience (hunters who use the Zion hunt unit) before widespread dissemination.

Tapping into the Beliefs Shaping the Core TPB Constructs
Our findings also revealed the core TPB constructs were also statistically significantly 
correlated with hunters’ intent to use non-lead ammunition. Consequently, messaging 
can tap into hunters’ beliefs about the result of using non-lead ammunition (the behavioral 
beliefs underlying attitudes), beliefs about what other individuals and groups important to 
hunters think about using non-lead ammunition (the normative beliefs grounding sub
jective norms), and beliefs about how hunters can obtain non-lead ammunition (the control 
beliefs grounding perceived behavioral control).

With regards to behavioral beliefs, persuasive messaging that speaks to the positive 
outcomes associated with the use of non-lead ammunition (i.e., behavioral beliefs) may 
be positively received amongst hunters (Schulz et al., 2022). Ancillary data from our survey 
show the majority (72.7%) of hunters who do use non-lead ammunition belief it is “just as 
accurate as lead ammunition.” Similarly, 67.1% of the hunters that use non-lead ammuni
tion believe it “is just as lethal for killing game as lead ammunition” (Richards & Smith,  
2021). These data points can be highlighted by wildlife managers in their communication 
efforts to emphasize the positive outcomes many hunters in the region associate with the 
use of non-lead ammunition.

With regards to the normative beliefs, messages presented from the perspective of other 
hunters in southwestern Utah are likely to me more effective than messages presented from 
the perspective of other individuals/groups like the state DWR or local outfitters/retailers. 
Ancillary analysis of the survey data reported on here revealed that 32.5% of respondents 
believe other hunters who have hunted in the area before are reliable sources of information 
about hunting opportunities in the region (Richards & Smith, 2021).

With regards to control beliefs, wildlife managers could refine their communication 
efforts so that all hunters who obtain a hunting license in the region are made aware of the 
state’s current voucher program to offer non-lead ammunition to hunters who obtain 
a hunting license in the Zion region. Not all hunters in our sample were aware of the 
program (11% had not heard of it) (Richards & Smith, 2021).

Collectively, this research provides numerous in roads through which wildlife managers 
can communicate with hunters in the Zion area about the use of non-lead ammunition. 
Efforts that target moral obligations (moral norms) and behavioral beliefs (attitude) are 
particularly worth pursuing given these constructs have a substantially larger effect on 
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behavioral intentions than any of the others we investigated. While this analysis suggests 
communication efforts should prioritize moral obligations and behavioral beliefs, future 
efforts should also attempt to integrate normative and control beliefs as well, as their 
associated TPB constructs were also significantly related to behavioral intentions.

The above discussion is not intended to imply that persuasive communication is the only 
way wildlife managers can, or should, interact with hunters. Rather, persuasive messages 
delivered through state agency websites, printed materials, and on-site signage are the most 
common method that agencies use to try an effectuate desirable behavioral change. More 
“engaging” methods, which a large body of literature suggests can be more effective, include 
transactional decision making and co-management approaches (Lauber et al., 2012). It is 
unclear how effective these more engaging methods would be within the context of an 
altruistic behavior like the use of non-lead ammunition. More research on this front would 
be warranted, particularly if managing agencies are considering more authoritative manage
ment actions (e.g., making the use of lead ammunition illegal).

Limitations

Like all research, this work has limitations. First, our survey was directed only at deer 
hunters in the Zion area. While this was intentional to capture the largest big-game hunting 
group in the region, there are other hunters in the area that could introduce lead on the 
landscape, such as coyote or elk hunters. These groups should be included in future 
research, as they may have different behaviors, and communication strategies directed at 
them should be informed by their specific characteristics.

Second, this research was also performed during the COVID-19 pandemic, which had 
substantial impacts on supply chains worldwide. These external factors created a unique 
economic context that impacted ammunition availability. The percentage of hunters who 
were unable to purchase non-lead ammunition for their hunt in the Zion unit due to supply 
shortages was 22% for the 2017 hunt; this increased to over 46% for the 2021 hunt.

Third, while we did survey every deer hunter who had hunted within the Zion hunting 
unit from 2017–2021, only 27.2% responded. This is consistent with, if not slightly higher 
than, similar research using online surveys to assess hunters’ behaviors. However, it is likely 
these data are only representative of hunters who actively use non-lead ammunition, are 
interested in the topic, or are willing to complete an online survey from the DWR and their 
university partner. We did compare the sociodemographic characteristics of our sample 
against those available in the DWR’s license database and found some differences. 
Consequently, we cannot say these data and results are reflective of all deer hunters in the 
Zion region.

Conclusion

Many wildlife conservation behaviors can be described as “altruistic,” since they benefit 
wildlife at the expense of the individual. This study has shown the use of non-lead 
ammunition amongst hunters in the Zion region of southwestern Utah is influenced by 
hunters’ moral norms and stewardship identity as well as the core TPB constructs. Efforts to 
get more lead off the landscape through strategic communication efforts targeted at hunters 
holds the promise of hastening the slow, steady, recovery of the California condor 
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population. Through this research, we have provided recommendations for how wildlife 
managers can develop persuasive messaging grounded in both the enduring constructs of 
the TPB as well as the constructs of moral norms and stewardship identity.

Notes

1. Surveys, regardless of mode, have seen response rates consistently decline for decades (Groves,  
2011; Stedman et al., 2019). Future researchers utilizing online surveys are encouraged to 
utilize best practices within the field to maximize the quality and representativeness of survey 
data (Wardropper et al., 2021).

2. Comparison with known demographic information from the DWR shows our sample is 
slightly older relative to all license holders in the area (mean age for sample = 49.7, mean age 
for population = 40.8). Our sample is also more likely to be male relative to all license holders in 
the area (sample = 88.3% male, population = 78.1% male) (Phil Gray, Wildlife License 
Coordinator, DWR, personal communication, 14 February 2022).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Utah Division of Wildlife Resources under grant number 210236 and 
Utah State University Extension under project number 00072.

ORCID

Jacob C. Richards http://orcid.org/0000-0003-2327-9430
Zachary D. Miller http://orcid.org/0000-0001-9909-1202
Jordan W. Smith http://orcid.org/0000-0001-7036-4887

Author statement

The views expressed in this article are the responsibility of the authors and do not necessarily 
represent the opinions or policy of the National Park Service.

Credit author statement

Jacob C. Richards: Conceptualization; Methodology; Investigation; Writing – Original Draft. 
Zachary D. Miller: Conceptualization; Methodology; Writing – Review & Editing; Funding 
Acquisition. Russell Norvell: Writing – Review & Editing. Jordan W. Smith: Methodology; 
Formal Analysis; Writing – Review & Editing; Supervision; Project Administration; Funding 
Acquisition.

Data availability statement

All data reported in this manuscript are publicly available and can be accessed by contacting the 
corresponding author.

16 J. C. RICHARDS ET AL.



References

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 
Processes, 50(2), 179–211. https://doi.org/10.1016/0749-5978(91)90020-T  

Ajzen, I. (2020). The theory of planned behavior: Frequently asked questions. Human Behavior and 
Emerging Technologies, 2(4), 314–324. https://doi.org/10.1002/hbe2.195  

Allison, P. D. (2003). Missing data techniques for structural equation modeling. Journal of Abnormal 
Psychology, 112(4), 545–557. https://doi.org/10.1037/0021-843X.112.4.545  

Armitage, C. J., & Conner, M. (2001). Efficacy of the theory of planned behaviour: A meta-analytic 
review. British Journal of Social Psychology, 40(Pt 4), 471–499. https://doi.org/10.1348/ 
014466601164939  

Arnemo, J. M., Andersen, O., Stokke, S., Thomas, V. G., Krone, O., Pain, D. J., & Mateo, R. (2016). 
Health and environmental risks from lead-based ammunition: Science versus socio-politics. 
EcoHealth, 13(4), 618–622. https://doi.org/10.1007/s10393-016-1177-x  

Azevedo, J. P. (2006). FACTORTEST: Stata module to perform tests for appropriateness of factor 
analysis. Computer software. https://econpapers.repec.org/software/bocbocode/s436001.htm 

Baruch-Mordo, S., Breck, S. W., Wilson, K. R., & Broderick, J. (2009). A tool box half full: How social 
science can help solve human–wildlife conflict. Human Dimensions of Wildlife, 14(3), 219–223.  
https://doi.org/10.1080/10871200902839324  

Brown, T. J., Ham, S. H., & Hughes, M. (2010). Picking up litter: An application of theory-based 
communication to influence tourist behaviour in protected areas. Journal of Sustainable Tourism, 
18(7), 879–900. https://doi.org/10.1080/09669581003721281  

Bruskotter, J. T., & Fulton, D. C. (2012). Will hunters steward wolves? A comment on Treves and 
Martin. Society & Natural Resources, 25(1), 97–102. https://doi.org/10.1080/08941920.2011.622735  

Chase, L., Rabe, M. J., & Lambertucci, S. A. (2015). Reducing lead on the landscape: Anticipating 
hunter behavior in absence of a free nonlead ammunition program. PLOS ONE, 10(6), e0128355.  
https://doi.org/10.1371/journal.pone.0128355  

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct: Recycling 
the concept of norms to reduce littering in public places. Journal of Personality and Social 
Psychology, 58(6), 1015–1026. https://doi.org/10.1037/0022-3514.58.6.1015  

Conner, M., & Armitage, C. J. (1998). Extending the theory of planned behavior: A review and 
avenues for further research. Journal of Applied Social Psychology, 28(15), 1429–1464. https://doi. 
org/10.1111/j.1559-1816.1998.tb01685.x  

Conner, M., Smith, N., & McMillan, B. (2003). Examining normative pressure in the theory of 
planned behaviour: Impact of gender and passengers on intentions to break the speed limit. 
Current Psychology, 22(3), 252–263. https://doi.org/10.1007/s12144-003-1020-8  

Corbett, J. B. (2005). Altruism, self-interest, and the reasonable person model of environmentally 
responsible behavior. Science Communication, 26(4), 368–389. https://doi.org/10.1177/ 
1075547005275425  

Daigle, J. J., Hrubes, D., & Ajzen, I. (2002). A comparative study of beliefs, attitudes, and values 
among hunters, wildlife viewers, and other outdoor recreationists. Human Dimensions of Wildlife, 
7(1), 1–19. https://doi.org/10.1080/108712002753574756  

Duda, M. D. (2004). The role of moral norm in the attitude-behavior relation. Responsive 
Management.

Dybsand, H. N. H., & Stensland, S. (2022). Centrality to life and the theory of planned behavior: The 
case of musk ox safaris in Dovrefjell-Sunndalsfjella National Park, Norway. Human Dimensions of 
Wildlife, 27(1), 32–50. https://doi.org/10.1080/10871209.2021.1876187  

Epps, C. W. (2014). Considering the switch: Challenges of transitioning to non-lead hunting 
ammunition. The Condor, 116(3), 429–434. https://doi.org/10.1650/CONDOR-14-78.1  

Finkelstein, M. E., Doak, D. F., George, D., Burnett, J., Brandt, J., Church, M., Grantham, J., & 
Smith, D. R. (2012). Lead poisoning and the deceptive recovery of the critically endangered 
California condor. Proceedings of the National Academy of Sciences, 109(28), 11449–11454.  
https://doi.org/10.1073/pnas.1203141109  

HUMAN DIMENSIONS OF WILDLIFE 17

https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1002/hbe2.195
https://doi.org/10.1037/0021-843X.112.4.545
https://doi.org/10.1348/014466601164939
https://doi.org/10.1348/014466601164939
https://doi.org/10.1007/s10393-016-1177-x
https://econpapers.repec.org/software/bocbocode/s436001.htm
https://doi.org/10.1080/10871200902839324
https://doi.org/10.1080/10871200902839324
https://doi.org/10.1080/09669581003721281
https://doi.org/10.1080/08941920.2011.622735
https://doi.org/10.1371/journal.pone.0128355
https://doi.org/10.1371/journal.pone.0128355
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1111/j.1559-1816.1998.tb01685.x
https://doi.org/10.1111/j.1559-1816.1998.tb01685.x
https://doi.org/10.1007/s12144-003-1020-8
https://doi.org/10.1177/1075547005275425
https://doi.org/10.1177/1075547005275425
https://doi.org/10.1080/108712002753574756
https://doi.org/10.1080/10871209.2021.1876187
https://doi.org/10.1650/CONDOR-14-78.1
https://doi.org/10.1073/pnas.1203141109
https://doi.org/10.1073/pnas.1203141109


Fishbein, M., & Ajzen, I. (2010). Predicting and changing behavior: The reasoned action approach/. 
Psychology Press.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable 
variables and measurement error. Journal of Marketing Research, 18(1), 39–50. https://doi.org/ 
10.1177/002224378101800104  

Gamborg, C., Jensen, F. S., & Sandøe, P. (2018). Killing animals for recreation? A quantitative study of 
hunters’ motives and their perceived moral relevance. Society & Natural Resources, 31(4), 489–502.  
https://doi.org/10.1080/08941920.2017.1377332  

Groves, R. M. (2011). Three eras of survey research. Public Opinion Quarterly, 75(5), 861–871. https:// 
doi.org/10.1093/poq/nfr057  

Harland, P., Staats, H., & Wilke, H. A. M. (1999). Explaining proenvironmental intention and 
behavior by personal norms and the theory of planned behavior 1. Journal of Applied Social 
Psychology, 29(12), 2505–2528. https://doi.org/10.1111/j.1559-1816.1999.tb00123.x  

Heffelfinger, J. R., Geist, V., & Wishart, W. (2013). The role of hunting in North American wildlife 
conservation. International Journal of Environmental Studies, 70(3), 399–413. https://doi.org/10. 
1080/00207233.2013.800383  

Heywood, J. L. (2002). The cognitive and emotional components of behavior norms in outdoor 
recreation. Leisure Sciences, 24(3–4), 271–281. https://doi.org/10.1080/01490400290050727  

Heywood, J. L. (2011). Institutional norms and evaluative standards for parks and recreation 
resources research, planning, and management. Leisure Sciences, 33(5), 441–449. https://doi.org/ 
10.1080/01490400.2011.606781  

Heywood, J. L., & Murdock, W. E. (2002). Social norms in outdoor recreation: Searching for the 
behavior-condition link. Leisure Sciences, 24(3–4), 283–295. https://doi.org/10.1080/ 
01490400290050745  

Holsman, R. H. (2000). Goodwill hunting? Exploring the role of hunters as ecosystem stewards. 
Wildlife Society Bulletin(1973-2006), 28(4), 808–816.

Hornsey, M. J. (2008). Social identity theory and self-categorization theory: A historical review. Social 
and Personality Psychology Compass, 2(1), 204–222. https://doi.org/10.1111/j.1751-9004.2007. 
00066.x  

Hrubes, D., Ajzen, I., & Daigle, J. (2001). Predicting hunting intentions and behavior: An application 
of the theory of planned behavior. Leisure Sciences, 23(3), 165–178. https://doi.org/10.1080/ 
014904001316896855  

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1. https://doi. 
org/10.1080/10705519909540118  

Jacobson, S. K., & McDuff, M. D. (2009). Communication as an effective management strategy in 
a diverse world. In M. J. Manfredo, J. J. Vaske, P. J. Brown, D. J. Decker, & E. A. Duke (Eds.), 
Wildlife and society: The science of human dimensions (pp. 315–328). Island Press.

Kaiser, F. G., Hübner, G., & Bogner, F. X. (2005). Contrasting the theory of planned behavior with the 
value-belief-norm model in explaining conservation behavior. Journal of Applied Social Psychology, 
35(10), 2150–2170. https://doi.org/10.1111/j.1559-1816.2005.tb02213.x  

Kaiser, H. F., & Rice, J. (1974). Little jiffy, mark IV. Educational and Psychological Measurement, 34 
(1), 111–117. https://doi.org/10.1177/001316447403400115  

Kaltenborn, B. P., Andersen, O., & Linnell, J. D. C. (2013). Predators, stewards, or sportsmen – how 
do Norwegian hunters perceive their role in carnivore management? International Journal of 
Biodiversity Science, Ecosystem Services & Management, 9(3), 239–248. https://doi.org/10.1080/ 
21513732.2013.818060  

Kim, S. H., & Seock, Y.-K. (2019). The roles of values and social norm on personal norms and 
pro-environmentally friendly apparel product purchasing behavior: The mediating role of personal 
norms. Journal of Retailing and Consumer Services, 51, 83–90. https://doi.org/10.1016/j.jretconser. 
2019.05.023  

Landon, A. C., Fulton, D. C., Pradhananga, A. K., Cornicelli, L., & Davenport, M. A. (2021). 
Community attachment and stewardship identity influence responsibility to manage wildlife. 
Society & Natural Resources, 34(5), 571–584. https://doi.org/10.1080/08941920.2020.1852636  

18 J. C. RICHARDS ET AL.

https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1080/08941920.2017.1377332
https://doi.org/10.1080/08941920.2017.1377332
https://doi.org/10.1093/poq/nfr057
https://doi.org/10.1093/poq/nfr057
https://doi.org/10.1111/j.1559-1816.1999.tb00123.x
https://doi.org/10.1080/00207233.2013.800383
https://doi.org/10.1080/00207233.2013.800383
https://doi.org/10.1080/01490400290050727
https://doi.org/10.1080/01490400.2011.606781
https://doi.org/10.1080/01490400.2011.606781
https://doi.org/10.1080/01490400290050745
https://doi.org/10.1080/01490400290050745
https://doi.org/10.1111/j.1751-9004.2007.00066.x
https://doi.org/10.1111/j.1751-9004.2007.00066.x
https://doi.org/10.1080/014904001316896855
https://doi.org/10.1080/014904001316896855
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1111/j.1559-1816.2005.tb02213.x
https://doi.org/10.1177/001316447403400115
https://doi.org/10.1080/21513732.2013.818060
https://doi.org/10.1080/21513732.2013.818060
https://doi.org/10.1016/j.jretconser.2019.05.023
https://doi.org/10.1016/j.jretconser.2019.05.023
https://doi.org/10.1080/08941920.2020.1852636


Lauber, T. B., Decker, D. J., Leong, K. M., Chase, L. C., & Schusler, T. M. (2012). Stakeholder 
engagement in wildlife management. In D. J. Decker, S. J. Riley, & W. F. Siemer (Eds.), Human 
dimensions of wildlife management (pp. 139–156). The Johns Hopkins University Press.

Lessard, S. K., Morse, W. C., Lepczyk, C. A., & Seekamp, E. (2021). Using theory to better commu
nicate to different audiences about whooping crane conservation. Human Dimensions of Wildlife, 
26(2), 148–162. https://doi.org/10.1080/10871209.2020.1802536  

Leszek, M. L. (2015). Changing angler behavior to reduce the impacts of lead fishing tackle in New 
Hampshire: Applied social science using community-based social marketing [Master of Science]. 
Plymouth State University.

Lu, J., Ranjan, P., Floress, K., Arbuckle, J. G., Church, S. P., Eanes, F. R., Gao, Y., Gramig, B. M., 
Singh, A. S., & Prokopy, L. S. (2022). A meta-analysis of agricultural conservation intentions, 
behaviors, and practices: Insights from 35 years of quantitative literature in the United States. 
Journal of Environmental Management, 323, 116240. https://doi.org/10.1016/j.jenvman.2022. 
116240  

Lute, M. L., & Gore, M. L. (2014). Stewardship as a path to cooperation? Exploring the role of identity 
in intergroup conflict among Michigan wolf stakeholders. Human Dimensions of Wildlife, 19(3), 
267–279. https://doi.org/10.1080/10871209.2014.888600  

Manfredo, M. J., Teel, T. L., & Henry, K. L. (2009). Linking society and environment: A multilevel 
model of shifting wildlife value orientations in the western United States. Social Science Quarterly, 
90(2), 407–427. https://doi.org/10.1111/j.1540-6237.2009.00624.x  

Manfredo, M. J., Vaske, J. J., Brown, P. J., Decker, D. J., & Duke, E. A. (Eds.). (2009). Wildlife and 
society: The science of the human dimensions. Island Press.

Manstead, A. S. (2000). The role of moral norm in the attitude-behavior relation. In D. J. Terry & 
M. A. Hogg (Eds.), Attitudes, behavior, and social context (pp. 11–30). Lawrence Erlbaum 
Associates, Inc.

Martin, S. R., & McCurdy, K. (2009). Wilderness food storage in Yosemite: Using the theory of 
planned behavior to understand backpacker canister use. Human Dimensions of Wildlife, 14(3), 
206–218. https://doi.org/10.1080/10871200902858993  

Mehmetoglu, M. (2015). CONDISC: Stata module to perform convergent and discriminant validity 
assessment in CFA. Computer software. https://econpapers.repec.org/software/bocbocode/ 
s458003.htm 

Miller, Z. D. (2017). The enduring use of the theory of planned behavior. Human Dimensions of 
Wildlife, 22(6), 583–590. https://doi.org/10.1080/10871209.2017.1347967  

Miller, Z. D. (2019). A theory of planned behavior approach to developing belief-based communica
tion: Day hikers and bear spray in Yellowstone National Park. Human Dimensions of Wildlife, 24 
(6), 515–529. https://doi.org/10.1080/10871209.2019.1655682  

Newth, J. L., McDonald, R. A., Wood, K. A., Rees, E. C., Semenov, I., Chistyakov, A., Mikhaylova, G., 
Bearhop, S., Cromie, R. L., Belousova, A., Glazov, P., & Nuno, A. (2022). Predicting intention to 
hunt protected wildlife: A case study of Bewick’s swan in the European Russian Arctic. Oryx, 56(2), 
228–240. https://doi.org/10.1017/S0030605320000435  

Organ, J. F., Geist, V., Mahoney, S. P., Williams, S., Krausman, P. R., Batcheller, G. R., Decker, T. A., 
Carmichael, R., Nanjappa, P., Regan, R., Medellin, R. A., Cantu, R., McCabe, R. E., Craven, S., 
Vecellio, G. M., & Decker, D. J. (2012). The North American model of wildlife conservation. The 
Wildlife Society. The Wildlife Society Technical Review 12–04. https://www.academia.edu/down 
load/43178447/North_American_Model_of_Wildlife_Conserv20160228-26420-1sk0b23.pdf 

Parish, C. N., Heinrich, W. R., & Grainger Hunt, W. (2006). Lead exposure, diagnosis, and treatment 
in California condors released in Arizona. In A. Mee, L. S. Hall, & J. Grantham (Eds.), California 
condors in the 21st century (pp. 97–108). American Ornithologists’ Union and Nuttall 
Ornithological Club.

Parker, D., Manstead, A. S. R., & Stradling, S. G. (1995). Extending the theory of planned behaviour: 
The role of personal norm. British Journal of Social Psychology, 34(2), 127–137. https://doi.org/10. 
1111/j.2044-8309.1995.tb01053.x  

Richards, J. C., & Smith, J. W. (2021). Getting lead off the landscape: A theory and data-driven 
approach to increase non-lead ammunition use among hunters in the California condor range of 

HUMAN DIMENSIONS OF WILDLIFE 19

https://doi.org/10.1080/10871209.2020.1802536
https://doi.org/10.1016/j.jenvman.2022.116240
https://doi.org/10.1016/j.jenvman.2022.116240
https://doi.org/10.1080/10871209.2014.888600
https://doi.org/10.1111/j.1540-6237.2009.00624.x
https://doi.org/10.1080/10871200902858993
https://econpapers.repec.org/software/bocbocode/s458003.htm
https://econpapers.repec.org/software/bocbocode/s458003.htm
https://doi.org/10.1080/10871209.2017.1347967
https://doi.org/10.1080/10871209.2019.1655682
https://doi.org/10.1017/S0030605320000435
https://www.academia.edu/download/43178447/North_American_Model_of_Wildlife_Conserv20160228-26420-1sk0b23.pdf
https://www.academia.edu/download/43178447/North_American_Model_of_Wildlife_Conserv20160228-26420-1sk0b23.pdf
https://doi.org/10.1111/j.2044-8309.1995.tb01053.x
https://doi.org/10.1111/j.2044-8309.1995.tb01053.x


Utah (USA). Institute of Outdoor Recreation and Tourism, Utah State University. https://digital 
commons.usu.edu/envs_facpub/1646/ 

Rideout, B. A., Stalis, I., Papendick, R., Pessier, A., Puschner, B., Finkelstein, M. E., Smith, D. R., 
Johnson, M., Mace, M., Stroud, R., Brandt, J., Burnett, J., Parish, C., Petterson, J., Witte, C., 
Stringfield, C., Orr, K., Zuba, J., Wallace, M., & Grantham, J. (2012). Patterns of mortality in 
free-ranging California condors (Gymnogyps californianus). Journal of Wildlife Diseases, 48(1), 
95–112. https://doi.org/10.7589/0090-3558-48.1.95  

Schulz, J. H., Wilhelm Stanis, S. A., Li, C. J., Morgan, M., & Webb, E. B. (2022). Factors affecting staff 
support of a voluntary nonlead ammunition outreach program. Applied Environmental Education 
and Communication, 21(1), 55–72. https://doi.org/10.1080/1533015X.2021.1943062  

Schwartz, S. H. (1977). Normative influences on altruism. In L. Berkowitz (Ed.), Advances in 
experimental social psychology (Vol. 10, pp. 221–279). Academic Press. https://doi.org/10.1016/ 
S0065-2601(08)60358-5  

Seng, P. (2005). Communicating with hunters and ranchers to reduce lead availability to California 
condors: Final report. D.J. Case & Associates.

Shrestha, S. K., & Burns, R. C. (2016). Integrating constraints to the theory of planned behavior in 
predicting deer hunting participation. Human Dimensions of Wildlife, 21(5), 445–459. https://doi. 
org/10.1080/10871209.2016.1187779  

Shrestha, S. K., Burns, R. C., Pierskalla, C. D., & Selin, S. (2012). Predicting deer hunting intentions 
using the theory of planned behavior: A survey of Oregon big game hunters. Human Dimensions of 
Wildlife, 17(2), 129–140. https://doi.org/10.1080/10871209.2012.649885  

Sieg, R., Sullivan, K. A., & Parish, C. N. (2009). Voluntary lead reduction efforts within the northern 
Arizona range of the California condor. In R. T. Watson, M. Fuller, M. Pokras, & W. G. Hunt 
(Eds.), Ingestion of lead from spent ammunition: Implications for wildlife and humans (pp. 
341–349). The Peregrine Fund.

Smith, J. W., Anderson, D. H., & Moore, R. L. (2012). Social capital, place meanings, and perceived 
resilience to climate change. Rural Sociology, 77(3), 380–407. https://doi.org/10.1111/j.1549-0831. 
2012.00082.x  

StataCorp, L. L. C. (2019a). MV] Multivariate statistics: Reference manual. In Stata: Release 16 (pp. 
318–359). StataCorp, L. L. C.

StataCorp, L. L. C. (2019b). SEM structural equation modeling: Reference manual. In Stata: Release 
16 (pp. 1–659).

Stedman, R. C., Connelly, N. A., Heberlein, T. A., Decker, D. J., & Allred, S. B. (2019). The end of the 
(research) world as we know it? Understanding and coping with declining response rates to mail 
surveys. Society & Natural Resources, 32(10), 1139–1154. https://doi.org/10.1080/08941920.2019. 
1587127  

Sutton, S. (1998). Predicting and explaining intentions and behavior: How well are we doing? Journal of 
Applied Social Psychology, 28(15), 1317–1338. https://doi.org/10.1111/j.1559-1816.1998.tb01679.x  

Teel, T. L., Dietsch, A. M., & Manfredo, M. J. (2015). A (social) psychology approach in conservation. 
In N. J. Bennett & R. Roth (Eds.), The conservation social sciences: What?, how?, and why? (pp. 
21–25). Canadian Wildlife Federation and Institute for Resources, Environment, and 
Sustainability, University of British Columbia.

Thøgersen, J. (2002). Direct experience and the strength of the personal norm–behavior relationship. 
Psychology & Marketing, 19(10), 881–893. https://doi.org/10.1002/mar.10042  

Treves, A., & Martin, K. A. (2011). Hunters as stewards of wolves in Wisconsin and the Northern 
Rocky Mountains, USA. Society & Natural Resources, 24(9), 984–994. https://doi.org/10.1080/ 
08941920.2011.559654  

Triezenberg, H. A., Riley, S. J., & Gore, M. L. (2016). A test of communication in changing harvest 
behaviors of deer hunters. The Journal of Wildlife Management, 80(5), 941–946. https://doi.org/10. 
1002/jwmg.21078  

Van Liere, K. D., & Dunlap, R. E. (1978). Moral norms and environmental behavior: An application 
of Schwartz’s norm-activation Model to yard burning. Journal of Applied Social Psychology, 8(2), 
174–188. https://doi.org/10.1111/j.1559-1816.1978.tb00775.x  

20 J. C. RICHARDS ET AL.

https://digitalcommons.usu.edu/envs_facpub/1646/
https://digitalcommons.usu.edu/envs_facpub/1646/
https://doi.org/10.7589/0090-3558-48.1.95
https://doi.org/10.1080/1533015X.2021.1943062
https://doi.org/10.1016/S0065-2601(08)60358-5
https://doi.org/10.1016/S0065-2601(08)60358-5
https://doi.org/10.1080/10871209.2016.1187779
https://doi.org/10.1080/10871209.2016.1187779
https://doi.org/10.1080/10871209.2012.649885
https://doi.org/10.1111/j.1549-0831.2012.00082.x
https://doi.org/10.1111/j.1549-0831.2012.00082.x
https://doi.org/10.1080/08941920.2019.1587127
https://doi.org/10.1080/08941920.2019.1587127
https://doi.org/10.1111/j.1559-1816.1998.tb01679.x
https://doi.org/10.1002/mar.10042
https://doi.org/10.1080/08941920.2011.559654
https://doi.org/10.1080/08941920.2011.559654
https://doi.org/10.1002/jwmg.21078
https://doi.org/10.1002/jwmg.21078
https://doi.org/10.1111/j.1559-1816.1978.tb00775.x


Vaske, J. J. (2019). Survey research and analysis: Applications in parks, recreation and human 
dimensions (2nd ed.). Sagamore Venture.

Walters, J. R., Derrickson, S. R., Michael Fry, D., Haig, S. M., Marzluff, J. M., & Wunderle, J. M., Jr. 
(2010). Status of the California condor (Gymnogyps californianus) and efforts to achieve its 
recovery. The Auk: Ornithological Advances, 127(4), 969–1001. https://doi.org/10.1525/auk.2010. 
127.4.969  

Wardropper, C. B., Dayer, A. A., Goebel, M. S., & Martin, V. Y. (2021). Conducting conservation 
social science surveys online. Conservation Biology, 35(5), 1650–1658. https://doi.org/10.1111/cobi. 
13747  

Williams, J. H., Balsby, T. J. S., Ørsted Nielsen, H., Asferg, T., & Madsen, J. (2019). Managing geese 
with recreational hunters? Ambio, 48(3), 217–229. https://doi.org/10.1007/s13280-018-1070-7

HUMAN DIMENSIONS OF WILDLIFE 21

https://doi.org/10.1525/auk.2010.127.4.969
https://doi.org/10.1525/auk.2010.127.4.969
https://doi.org/10.1111/cobi.13747
https://doi.org/10.1111/cobi.13747
https://doi.org/10.1007/s13280-018-1070-7

	Abstract
	Introduction
	Literature Review
	Theory of Planned Behavior Overview
	Efficacy of TPB
	Moral Norms, Stewardship Identity, and the TPB

	Methods
	Study Site and Context
	Data Collection
	Measures

	Data Analysis
	Exploratory Factor Analysis
	Confirmatory Factor Analysis

	Structural Equation Models

	Results
	Sample Characteristics
	Exploratory Factor Analysis
	Descriptive Statistics of Psychometric Statements
	Structural Model

	Discussion
	Theoretical Implications
	Management Implications
	Tapping into Moral Norms and Stewardship Identity in Persuasive Communication
	Tapping into the Beliefs Shaping the Core TPB Constructs

	Limitations

	Conclusion
	Notes
	Disclosure statement
	Funding
	ORCID
	Author statement
	Credit author statement
	Data availability statement
	References



